Induction of a heat-shock-type response in Saccharomyces cerevisiae following glucose limitation.
The protein pattern of yeast cells which have arrested proliferation in response to glucose exhaustion is drastically different from that of exponentially growing cells (Boucherie, 1985). In this study, we used two-dimensional gel electrophoresis to characterize the protein events responsible for these alterations. We found that the induction of heat-shock proteins is one of the major events responsible for these changes. This induction accounts for the synthesis of 18 of the 35 novel polypeptides observed in glucose-limited cells. It was shown to occur in combination with two other protein events: the derepression of carbon catabolite repressed proteins, which accounts for the synthesis of the other novel polypeptides, and an arrest of the synthesis of almost all the proteins present in exponentially growing cells. The time course of each of these events was determined by carrying out a detailed analysis of the pattern of proteins synthesized at various stages of a culture exhausting its glucose supply, and by the measurement of the rate of synthesis of individual polypeptides. The results showed in particular that the synthesis of most of the heat-shock proteins synthesized in glucose-limited cells was induced closely before glucose exhaustion, and that this synthesis was transient, climaxing by the time glucose was exhausted. Under the culture condition investigated, the entry into stationary phase associated with glucose limitation began several hours before glucose exhaustion. It was thus concluded that the observed induction of heat-shock proteins is directly related to the nutritional limitation and is independent from the arrest of cell proliferation.